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SPRAY NOZZLE ATTACHMENT 

Field of the Invention 
This invention relates to an attachment for a body 
spray nozzle that adjusts the spray pattern. 

Background of the Invention 
Current body spray nozzles have a fixed spray pattern 
as determined . by the design and construction of the spray 
nozzle. However, although the manufacturer attempts to 
determine the optimal spray pattern, this is often 
difficult and ultimately depends upon the user's 
preferences. Unlike the spray pattern emanating from 
showerhead attachments, that have long been adjustable by 
the user, body spray nozzles may only be pivoted about the 
nozzle sockets without affecting the spray pattern itself. 

One commonly sold body spray nozzle has a wide, 
conical shaped spray pattern that is preferred for the' 
greatest distribution of water from the body spray to the 
entire body of the individual using the shower. However, 
this wide conical pattern presents two potential problems. 
First, the spray may spread such that it is no longer 
contained within the walls of the shower stall. This may 
cause the water to .be sprayed upon the ceiling, over the 
shower door or onto regular, unprotected walls. Second, 
the spray pattern may spread to such an extent as to be too 
wide to effectively douse the bather. This situation 
reduces the user's satisfaction with the body spray device. 
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The present invention solves these problems by- 
providing a way in which the user may adjust the width of 
the conical pattern while using the body spray nozzles in a 
shower . 



Summary of the Invention 

The instant body spray nozzle attachment is either 
inserted on or . attached to the body spray nozzle such that 
the conical spray pattern is modified as the water impacts 
the extended inner surface of the attachment. In a 
preferred embodiment/ the attachment slides over the nozzle 
body such that an inner tubular column fits within an 
annular furrow within the nozzle body. This inner tubular 
column defines the level at which the water impinges upon 
the attachment, and thus defines the resulting water 
pattern from the spray nozzle. Alternatively, the body 
spray attachment may be threadedly attached to the nozzle, 
body . 

Brief Description of the Drawings 

FIG. 1 is a front elevational view of a body spray 
nozzle, showing the wide conical spray pattern; 

FIG. 2 is an exploded cross-sectional view of the body 
spray nozzle and the twizzler insert that causes the 
conical spray pattern; 

FIG. 3 is a cross-sectional view of the body spray 
nozzle having the twizzler insert placed within the body 
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spray body, and further showing the externally-threaded 
outer surface of the neck of the body spray; 

FIG. 4 is an elevational view of the nozzle attachment 
of the instant invention; 

FIG- 5 is a cross-sectional view of the nozzle 
attachment; 

FIG. 6 is an elevational view of the body spray nozzle 
having the nozzle attachment fitted thereon; 

FIG . 7 is a cross-sectional view taken along the lines 
7-7 of Figure 6 showing the nozzle attachment in the fully 
inserted position, and the resulting spray pattern; 

FIG- 8 is an elevational view of the body spray , nozzle 
having the attachment fitted thereon, the attachment 
positioned in the extended position; 

FIG. 9 is a cross-sectional view taken along the lines 
9-9 of Figure 8 showing the nozzle attachment in the 
extended position, and the resulting spray pattern; 

FIG. 10 is a cross-sectional view of an alternative 
embodiment of the nozzle attachment attached to the body 
spray nozzle, in the fully inserted position; 

FIG. 11 is a cross-sectional view of the alternative 
embodiment of the nozzle attachment attached to the body 
spray nozzle, in the fully extended position; 
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FIG. 12 is an exploded view of another embodiment of 
the nozzle attachment illustrating an attachment ring to 
facilitate attaching the nozzle attachment to the body 
spray nozzle; 

FIG. 13 is a cross-sectional view of the embodiment 
illustrated in Fig. 12, illustrating the threaded 
attachment of the nozzle attachment to the body spray 
nozzle; and 

FIG. 14 is a cross-sectional view of another 
embodiment of the invention having the nozzle attachment 
permanently molded to the body spray nozzle. 



Description of the Preferred Embodiment 
In accordance with the instant invention a body spray 
nozzle is fitted with an adapter that alters the spray 
pattern of the body spray. Thus, the nozzle adapter 
enhances the spray pattern by modifying the wider pattern 
to one that is narrower in diameter. 

Figures 1 and 2 illustrate the body spray nozzle 2 0 
used in one application as part of a shower ensemble, where 
the body sprays project outwards along the wall of the 
shower console to direct a stream of water towards a person 
using the shower. These body sprays may operate 

independently of or in conjunction with an overhead or 
elevated showerhead. As shown in Figures 1 and 2, the body 
spray nozzle comprises a nozzle body 22 and a neck portion 
24. A fluid passageway 30 traverses the nozzle body and 
opens to a nozzle orifice 32 at the top of the neck portion 
24. The nozzle body 22 contains numerous cavities 36 that 
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are primarily a function of the body construction. These 
cavities 36 serve to lighten the overall body spray nozzle 
and are shaped so as to facilitate the molding process. 

The fluid passageway 30 comprises a series of 
constricting sections 30a, 30b, 30c and 30d. These reduced 
diameter sections serve to accelerate the water through the 
nozzle body to create a jet spray effect. Fluid passageway 
section 30e is of larger diameter than section 30d as the 
fluid passageway begins to open into the, wider orifice 32 
of the neck portion 24. 

The neck portion 24 comprises an outer surface 26 and 
an inner surface 38. Further, the neck portion 24 

culminates at its top region into an annular lip 28 with a 
top surface 29 surrounding the orifice 32. , The inner 
surface 38 of neck portion 24 is angled inwards towards the 
perimeter of fluid passageway section 30e. This inner 
surface 38 may be ridged or scalloped, primarily for 
decorative purposes. 

A twizzler insert 40 in inserted into fluid passageway, 
section 30a. The twizzler insert 40 is substantially 
hollow and serves to rotate the fluid as it .passes through 
the passageway 30, thereby creating a conical spray 
pattern. In this embodiment, the twizzler insert 40 

comprises a cylindrical base and dual serpentine ramps 42 
coiling upwards therefrom. 

Figure 3 illustrates the body spray nozzle 20 in which 
the outer surface 26a of the neck portion 24 is modified to 
threadedly receive an attachment according to the instant 
invention. Figure 3 further illustrates the twizzler 
insert 40 inserted within the fluid passageway 30. 

Referring to Figures. 4 and 5, the nozzle attachment 50 
comprises an annular attachment body 52 and an annular 
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attachment ledge 54 on top of the attachment body 52 , and 
surrounding an attachment orifice 56. The inner surface 58 
of the attachment body 52 may be threaded, as shown in 
Figure 5, for the threaded attachment to the neck 26a of 
body spray nozzle 20. 

Figures 6 and . 7 illustrate the nozzle attachment 50 
threadedly attached to the body spray nozzle 20. As shown, 
the nozzle attachment 50 is in the fully inserted position. 
The water or other fluid proceeds via passageway 30 having 
been shaped as the water passes through and. around twizzler 
40. The width of the water spray pattern is now determined 
by the size of the attachment aperture 56 defined by the 
position of the attachment ledge- 54. The spray pattern is 
narrower than the spray pattern resulting frpm the body 
spray without the attachment,, as shown in Figure 1 . 

Figures 8 and 9 illustrate the nozzle attachment 50 
threadedly attached to the body spray nozzle- 20, but this 
time positioned in the fully extended position. The width 
of the water spray pattern is once again determined by thei 
size of the attachment aperture .56 defined by the position 
of the attachment ledge 54. However, because the attachment 
is further displaced axially along the neck 26a of -the body 
spray nozzle 20, the spray pattern is narrower than the 
spray pattern resulting from- the body spray with the 
attachment 50 in the fully inserted position, as shown in 
Figure 7. As described, the user is able to adjust the 
spray pattern from the body spray nozzle 20, by adjusting 
the axial distance of the attachment 50 along the neck 26, 
2 6a. Although the invention has so far been described as 
comprising a threaded neck 26a, the attachment 50 may be 
attached along the neck 2 6 via other means, for example, a 
friction fit, as implied in Figure 8, to allow adjustment 
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of the attachment along the neck- One such embodiment is 
described below- 
Referring now to Figures 10 and 11, an alternative 
embodiment of the attachment is provided- The alternative 
attachment 100 comprises an annular collar 110 supporting 
ah annular column 120. The annular collar 110 comprises an 
outer wall 112, a top portion 114 and an inner wall 116. 
An inwardly pointing annular ramp 118 is located at the 
base of the outer wall 112 of the annular collar 110. A 
bridge 119 at the base of the inner' wall 116 attaches the 
annular collar 110 to the annular column 120. The annular 
column 120 comprises an inner column wall 122 and a top 
portion 124. The inner column wall 122 defines an outlet 
aperture 130 through which the water sprays from the body 
nozzle 200. 

In this embodiment, the neck 210 of the body nozzle 
200 has been modified to properly receive the attachment 
100. The neck 210 comprises an outer surface 212, into 
which an annular groove 214 is placed. The annular groove; 
214 is located towards top end of the neck 210. Also, an 
annular furrow 202 has been situated in the body of body 
spray nozzle 200 around the water passageway 30, as best 
shown in Figure 11. An O-ring 216 is also provided. 

As shown in Figures 10 and 11, the attachment 100 is 
inserted over the neck 210 of the body spray nozzle 200. 
The annular furrow 202 receives the annular column 120. 
The O-ring 216 provides an interference fit between the 
attachment 100 and the body spray nozzle 200. When in use, 
a bather may adjust the attachment 100 by moving the 
attachment 100 up the neck 210 of the body spray nozzle 
200. The upward travel of attachment 100 is limited when 
the annular ramp 118 abuts the O-ring 216. This gives the 
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operator a tactile indication that any further upward 
travel may serve to remove the attachment 100 from the body 
spray nozzle 200. The .attachment 100 may then be 

reinserted within the body spray nozzle 200 by pushing past 
the resistance caused by the annular ramp 118 and the CD- 
ring 216. Preferably the attachment is constructed from an 
elastomeric material, allowing the outer wall 112 to flex 
outwards as the attachment 100 is reinserted. 

As shown in Figure 10, the width of the spray pattern 
is now determined by the height between the top portion 124 
of the annular column 120 and the surface 204 corresponding 
to the top of the water passageway section 30d of water 
passageway 30. As the attachment 100 is extended outwards 
from the body spray nozzle 200 , the height between the top 
portion 124 and the surface 204 increases, thereby reducing 
the width of the resulting spray pattern. 

Figures 12 and 13 illustrate a modification to the 
alternate embodiment for the attachment 100. As 
illustrated in Figure 12, a split attachment ring 130 is \ 
provided as an alternative means for attaching and securing 
the attachment 100 to the body spray 200. The modified 
attachment 100a comprises an outer wall 112 having a 
narrower base portion 113. A plurality of slots 115 are 
placed through this base portion 113. Although two 

opposing slots 115 are shown, one slot would be sufficient 
and more slots may also be employed. Another feature of 
attachment 100a is the top portion . 114a that extends 
outwards and is contoured to provide an additional gripping 
surface for a user as the attachment is rotated between the 
retracted and extended positions. 

The split attachment ring 130 has an opening 134 that 
allows the attachment ring 130 to slip over the base 
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portion 113 of annular collar 110. A plurality of tabs 132 
are provided along the inner surface of the attachment ring 
130. These tabs snap into the slots 115 in the base 
portion 113, and protrude through the annular collar 110. 
The split attachment ring 130 is preferably made from a 
resilient plastic material to allow it to return to its 
original shape after is has been placed around the base 
portion 113 of attachment 100a. 

With this modification to the attachment 100a, the 
neck 210 of the body spray nozzle 200 is also modified as 
shown in Figure 12. The neck 210 contains a narrower waist 
portion 213 and an outwardly extending lip 215 along the 
top of the neck 210. In assembly, the attachment 100a is 
placed over the body spray nozzle 200 and the split 
attachment ring 130 is snapped into place with its. tabs 132 
extending inwards through slots 115. In this 

configuration, the tabs 132 rest within the narrow waist 
portion 213 and ride between the outer surface 212 and the 
outwardly extending lip 215. i 

As shown in Figure 13, it is also envisioned that the 
annular column 120 is merged into the inner wall 116 to 
form an integral inner annular column 150. This adaptation 
provides certain advantages in the manufacturing of 
attachment 100a. 

In order to provide a more exact method for adjusting 
the location of the attachment 100a along the neck 210 of 
the body spray nozzle 200, the outer surface 152 of inner 
annular column 150 is threaded. Corresponding threads are 
placed upon the inner surface 206 of neck 210 of body spray 
nozzle 200. The threads allow a person using the body 
spray to finely adjust the adapter 100a to a desired 
location along the neck 210 by screwing the adapter 100a 
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into position. When the adapter 100a reaches its fully 
extended position, the tab 132 abuts against the outwardly 
extending annular lip 215 and prevents further upward 
travel of the attachment 100a. 

Figure 14 illustrates yet another embodiment of the 
invention where the body spray nozzle 300. In this 
embodiment, the body spray nozzle 300 is constructed having 
the attachment molded as an integral part of the neck 310. 
In this embodiment, the width of the spray pattern is fixed 
and may not be adjusted by the user. 

While the invention has been described in what is 
considered to be a preferred embodiment, .other variations 
and modifications will become apparent to those skilled in 
the art. It is intended, therefore, that the invention not 
be limited to the illustrative embodiment but be 
interpreted within the full spirit and scope of the 
appended claims. 
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What is claimed is: 

Claim 1. A body spray and nozzle attachment assembly 
comprising : 

a body spray having a bulbous body and a neck portion; 

a nozzle attachment extendably attached to the neck 
portion of the body spray, the nozzle attachment having a 
cylindrical body and a central passageway passing through 
the nozzle attachment, the cylindrical body having an outer 
surface, an inner surface and a top portion; 

a central fluid passageway passing through the body of 
the body spray and the cylindrical body of the nozzle 
attachment, the fluid passageway allowing fluid to pass 
through the body spray and the nozzle attachment, wherein 
the nozzle attachment may be placed in a first extended 
position by being extend upwards along the neck portion, 
and then be placed in a second retracted position by being 
moved downwards along the neck portion of the body spray, 
such that, when in the first extended position, the nozzle 
attachment causes the fluid to exit the body spray in a 
first spray pattern, and when the nozzle attachment is 
placed in the second retracted position, the fluid exits 
the body spray in a second spray pattern, the second spray 
pattern being wider than the first spray pattern. 

Claim 2. The body spray and nozzle attachment assembly 
according to claim 1, wherein the nozzle attachment may be 
positioned at an intermediary position between the first 
extended position and the second retracted position along 
the neck portion of the body spray, thereby achieving a 
spray pattern that is between the first spray pattern and 
the second wider spray pattern. 
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Claim 3. The body spray and nozzle attachment assembly 
according to claim 2, further comprising: 

external threads along the neck portion of the body 
spray; 

mating threads along the inner surface of the nozzle 
attachment, such that the mating threads of the nozzle 
attachment engage the external threads along . the neck 
portion of the body spray, resulting in the threaded 
attachment of the nozzle attachment to the body spray. 

Claim 4. The body spray and nozzle attachment assembly 
according to claim 3, wherein the top portion of the nozzle 
attachment extends inwards to form an annular ring around a 
central aperture, the central aperture being in fluid 
communication with the central fluid passageway. 

Claim 5. A body spray and nozzle attachment assembly 
comprising: 

a body spray having a bulbous body portion and a neck 
portion, the neck portion having an inner surface, a top 
surface and an outer surface ; 

a nozzle attachment fitted around the neck portion of 
the body spray, and anchored to the body portion of the 
body spray, the nozzle attachment having an inner 
cylindrical shaft, an inner cylindrical wall attached to 
the inner cylindrical shaft by a bridge, an outer 
cylindrical wall attached to the inner cylindrical wall by 
a top ledge portion, and a central passageway passing 
through the inner cylindrical shaft of the nozzle 
attachment; 
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a central fluid passageway passing through the body of 
the body spray and being in fluid communication with the 
central passageway of the nozzle attachment, the fluid 
passageway allowing fluid to pass through the body spray 
and the nozzle- attachment, wherein the nozzle attachment 
may be placed in a first extended position by being extend 
upwards along the neck portion, and then be placed in a 
second retracted position by being moved downwards along 
the neck portion of the body spray, such that, when in the 
first extended position, the nozzle attachment causes the 
fluid to exit the body spray in a first spray pattern, and 
when the nozzle attachment is placed in the second 
retracted position, the fluid exits the body spray in a 
second spray pattern, the second spray pattern being wider 
than the first spray pattern. 

Claim 6. The body spray and nozzle attachment assembly 
according to claim 5, wherein the nozzle attachment may be 
positioned at an intermediary position between the first 
extended position and the second retracted position along 
the neck portion of the body spray, thereby achieving a 
spray pattern that is between the first spray pattern and 
the second wider spray pattern. 

Claim 7. The body spray and nozzle attachment assembly 
according to claim 6, wherein 

the inner cylindrical shaft comprises a top portion 
above the bridge and a bottom portion below the bridge 
attaching the inner cylindrical shaft to the inner 
cylindrical wall; and wherein 

the inner cylindrical wall extends above the inner 
cylindrical shaft; and wherein 
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the outer cylindrical wall has a top portion adjoining 
the top ledge portion,, and a bottom portion; and wherein 

the body portion of the body spray has a top flat 
surface extending radially inwards ' from the neck portion 
and surrounding the central fluid passageway. 

Claim 8. The body spray and nozzle attachment assembly 
according to claim 7 , further comprising an annular trench 
burrowed into the top flat surface of the body portion of 
the body spray, the annular trench surrounding the central 
fluid passageway, such that as the nozzle attachment is 
secured to the body spray, the bottom portion of the inner 
cylindrical shaft fits securely within the annular trench 
and the neck portion of the body spray fits between the 
inner cylindrical wall and the outer cylindrical wall of 
the nozzle attachment. 

Claim 9. The body spray and nozzle attachment assembly 
according to claim 8, further comprising: 

an annular groove around the neck portion of the body 
spray; 

an o-ring inserted within the annular groove around 
the neck portion of the body spray, thereby forming a fluid 
seal between the nozzle attachment and the body spray. 

Claim 10. The body spray and nozzle attachment assembly 
according to claim 9, further comprising an annular ramp 
extending inwards from the bottom portion of the outer 
cylindrical wall towards of the inner cylindrical wall of 
the nozzle attachment, such that, as the nozzle attachment 
is extended upwards along the neck portion of the body 
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spray, the annular ramp abuts the o-ring, thereby signaling 
the end of upward travel. 

Claim 11. A nozzle attachment for a body spray comprising: 
an inner cylindrical shaft, 

an inner cylindrical wall attached to the inner 
cylindrical shaft by a bridge, 

an outer cylindrical wall attached to the inner 
cylindrical wall by a top ledge portion, and 

a central passageway passing through the inner 
cylindrical shaft of the nozzle attachment; 

such that, when attached to the body spray having a 
neck portion, the nozzle attachment may be placed in a 
first extended position by being extend upwards along the 
neck portion of the body spray, and then be placed- in a 
second retracted position by being moved downwards along 
the neck portion of the body spray, such that, when in the 
first extended position, the nozzle attachment causes the 
fluid to exit the body spray in a first spray pattern, and 
when the nozzle attachment is placed in the second 
retracted position, the fluid exits the body spray in a 
second spray pattern, the second spray pattern being wider 
than the first spray pattern, and where the nozzle 
attachment may be positioned in any intermediate position 
along the neck portion between the first extended position 
and the second retracted position. 

Claim 12. The nozzle attachment for a body spray according 
to claim 11, wherein 

the inner cylindrical shaft comprises a top portion 
above the bridge and a bottom portion below the bridge 
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attaching the inner cylindrical shaft to the inner 
cylindrical wall; and wherein 

the inner cylindrical wall extends above the inner 
cylindrical shaft; and wherein 

the outer cylindrical wall has a top portion adjoining 
the top ledge portion, and a bottom portion. 

Claim 13. The nozzle attachment for a body spray according 
to claim 12, further comprising an annular ramp extending 
inwards from the bottom portion of the outer cylindrical 
wall towards" of the inner cylindrical wall of the nozzle 
attachment, such that, as the nozzle attachment is extended 
upwards along the neck portion of the body spray, the 
annular ramp abuts an o-ring affixed to the neck portion of 
the body spray, thereby signaling the end of upward travel 
of the nozzle attachment . 

Claim 14. A body spray and nozzle attachment assembly 
comprising : 

a body spray having a body portion and a neck portion, 
the neck portion having an inner surface, a top section and 
an outer wall; 

a nozzle attachment fitted around the neck portion of 
the body spray, the nozzle attachment having an inner 
shaft, an outer wall portion separated from the inner 
shaft, and a bridge portion connecting the inner shaft 
surrounding a central passageway passing through the nozzle 
attachment ; 

a split attachment ring for securing the nozzle 
attachment to the body spray, and 

a central fluid passageway passing through the body of 
the body spray and being in fluid communication with the 
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central passageway of the nozzle attachment,, the fluid 
passageway allowing fluid to pass through the body spray 
and the nozzle attachment, 

wherein the nozzle attachment may be placed in a first 
extended position by being extend upwards along the neck 
portion, and then be placed in a second retracted position 
by being moved downwards along the neck portion of the body 
spray, such that, when in the first extended position, the 
nozzle attachment causes the fluid to exit the body spray 
in a first spray pattern, and when the nozzle attachment is 
placed in the second retracted position, the fluid exits 
the body spray in a second spray pattern, the second spray 
pattern being wider than the first spray pattern. 

Claim 15, The body spray and nozzle attachment assembly 
according to claim 14, wherein the inner surface of the 
neck portion is threaded, and wherein the inner shaft of 
the nozzle .attachment has an outer surface that is also 
threaded, such that the nozzle attachment may be threadedly 
attached to the body spray. 

Claim 16. The body spray and nozzle attachment assembly 
according to claim. 14, wherein the split attachment ring 
has an inner surface and contains an opening therein, and 
further comprising : 

a plurality of tabs extending from the inner surface 
of the split attachment ring towards the center of the 
ring. 

Claim 17. The body spray and nozzle attachment assembly 
according to claim 16, wherein the outer wall portion of 
the nozzle attachment has a base section, the base section 
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containing a plurality of slots passing there through, and 
wherein each tab of the attachment ring fits within, and 
protrudes through, a slot in the outer wall portion. 

Claim 18. The body spray and nozzle attachment assembly 
according to claim 17, wherein the top section of the neck 
portion of the body spray extends outwards to form an 
annular lip, such that, when the nozzle attachment and the 
attachment ring are mounted upon the body spray, the tabs 
of the attachment ring abut against the annular lip of the 
body spray, thereby preventing the nozzle attachment from 
sliding off the body spray. 



18 



WO 03/089149 



1/5 



PCT/US03/11880 




WO 03/089149 



PCT/US03/11880 




WO 03/089149 



PCT/US03/11880 




WO 03/089149 



4/5 



PCT/US03/11880 




WO 03/089149 PCT/US03/11880 




Fig- 14 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US03/ 11880 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) : B05B 1/32 
US CL : 239/541, 436, 453, 504 
According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

U.S. ; 239/541, 436, 437, 438, 439,453, 456, 457, 460, 499, 504, 505, 507, 513, 514, 515, 518 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 3,275,248 A (O'BRIEN et al) 27 September 1966 (27.09.1966), see entire document. 


1-4 


A 


US 3,138,921 A (PRINCE, JR) 30 June 1964 (30.06.1964), see entire document. 


1-18 


A 


US 4,944,460 A (STEINGASS) 31 July 1990 (31.07.1990), see entire document. 


1-18 


A 


US 5,397,060 A (MAAS et al) 14 March 1995 (14.03.1995), see entire document. 


1-18 


1 1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered to be 
of particular relevance 

tt E" earlier application or patent published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is cited to 
establish the publication date of another citation or other special reason (as 
specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

M P" document published prior to the international filing date but later than the 
priority date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand the' 
principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with cne or more other such documents, such combination 
being obvious to a person skilled in the art 

" document member of the same patent family 


Date of the actual completion of the international search 
17 July 2003 (17.07.2003) 


Date of mailing of the international search report 

. . . . 01 AUG ?no3 


Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703)305-3230 


Authorized officer 

Robin O. Evans £)^6^f<2 J^U^U^ 
Telephone No. (703) 308-0861 



Form PCT/ISA/210 (second sheet) (July 1998) 



